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            Abstract
The extensive arsenal of bioactive molecules secreted by mesenchymal stem cells (MSCs), known as the secretome, has demonstrated considerable therapeutic benefit in regenerative medicine. Investigation into the therapeutic potential of the secretome has enabled researchers to replicate the anti-inflammatory, pro-angiogenic and trophic effects of stem cells without the need for the cells themselves. Furthermore, treatment with the MSC secretome could circumvent hurdles associated with cellular therapy, including oncogenic transformation, immunoreactivity and cost. Thus, a clear rationale exists for investigating the therapeutic potential of the MSC secretome in regenerative urology. Indeed, preclinical studies have demonstrated the therapeutic benefits of the MSC secretome in models of stress urinary incontinence, renal disease, bladder dysfunction and erectile dysfunction. However, the specific mechanisms underpinning therapeutic activity are unclear and require further research before clinical translation. Improvements in current proteomic methods used to characterize the secretome will be necessary to provide further insight into stem cells and their secretome inÂ regenerative urology.


Key points

                	
                    Stem cells possess anti-inflammatory, pro-angiogenic and anti-apoptotic properties that might have therapeutic benefit in urological diseases for which conventional therapies are lacking.

                  
	
                    The acellular secretome of mesenchymal stem cells (MSCs) exerts similar therapeutic benefits to that of traditional cell-based therapy.

                  
	
                    The MSC secretome avoids problems associated with traditional stem cell therapy, including oncogenic transformation, immunoreactivity and cost.

                  
	
                    The MSC secretome exerts therapeutic benefits in preclinical models of stress urinary incontinence, acute and chronic renal disease, bladder dysfunction and erectile dysfunction.

                  
	
                    The specific mechanisms through which the MSC secretome exerts its therapeutic effects require further investigation, but they probably involve multiple MSC-derived bioactive cytokines that function synergistically.

                  
	
                    Proteomic strategies have been used to characterize the active components of the MSC secretome, which probably include MSC-derived extracellular vesicles in addition to bioactive cytokines.

                  


              



            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Access Nature and 54 other Nature Portfolio journals
Get Nature+, our best-value online-access subscription
$29.99 /Â 30Â days
cancel any time

Learn more



Subscribe to this journal
Receive 12 print issues and online access
$209.00 per year
only $17.42 per issue

Learn more



Buy this article
Purchase on Springer Link
Instant access to full article PDF
Buy now


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Fig. 1: MSC mechanisms of action.[image: ]


Fig. 2: The MSC secretome in regenerative urology.[image: ]


Fig. 3: Characterizing the MSC secretome.[image: ]
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Glossary
	Transdifferentiation
	
                  The conversion of a cell of one tissue lineage into a cell of a different lineage.

                
	Engraftment
	
                  The process by which stem cells integrate into host tissue.

                
	Maldifferentiation
	
                  The formation of unwanted ectopic tissue (for example, tumour cells).

                
	MSC-conditioned culture medium
	
                  (MSC-CCM). Culture medium containing biologically active components that are secreted by mesenchymal stem cells (MSCs).
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